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Summaries of papers 
presented at the ninth annual congress of the South African Association of 
Botanists from 18th- 21st January, 1983 in Johannesburg. 
Opsommings van referate 
wat gedurende die negende jaarlikse kongres van die Suid-Afrikaanse Genootskap van 
Plantkundiges van 18-21 Januarie, 1983 te Johannesburg gelewer is. 
Aspects of pollination in some South African monoecious 
figs (Ficus spp., Moraceae) 
H. Baijnath, S. Naicker and S. Ramcharun 
Department of Botany, University of Durban-Westville, 
Private Bag X54001 , Durban 4000. 
As reported earlier , and as also observed in our studies, there is a very 
close relationship between figs and chalcid wasps. This specialized part-
nership represents a perfectly co-evolved system which results in mutual 
benefit through structural co-ordination and precise synchronization of 
events. 
Although the general sequence of events involving pollination, seed set 
and the life history of pollinators are similar for the various species of figs, 
finer details of structural adaptations and behavioural sequences vary great-
ly. Our studies of some aspects of pollination biology in three local species 
of figs, Ficus burtt-davyi Hutch. (subgenus: Bibracteatae) , F. ingens (Miq.) 
Miq . (subgenus: Urostigma) and F. sur Forssk . (subgenus: Sycomorus), 
as well as observations of other species, support some of the findings of 
earlier workers. In addition, these studies have revealed more interesting 
variations of the basic pattern, in which the critical breeding system of figs 
is maintained by pollinator specificity. 
The effect of water stress on the respiration and some 
aspects of the respiratory metabolism of Citrullus lanatus 
seeds 
F.C. Botha, J.G .C. Small and N. Grobbelaar 
Margaretha Mes Institute for Seed Research, Department of Botany, 
University of Pretoria, Pretoria 0002. 
Seeds of Citrullus lanatus (Thunb.) Matsumura Nakai are extremely sen-
sitive to water stress. An osmoticum with a water potential of - 430 kPa 
completely inhibits germination. Water stress causes a decrease in oxygen 
uptake by these seeds. The rise in RQ values during the respiratory lag 
phase of control seeds is absent when seeds are exposed to water strees. 
The respiratory lag phase coincides with a rise in alcohol dehydrogenase 
(ADH) activity. Water stress retards the development of ADH activity and 
causes a lower final ADH activity. The lowering of oxygen uptake during 
water stress is mainly due to an inhibition of oxygen uptake by the cyanide 
sensitive respiratory pathway. Although the contribution of V aJt to VT never 
exceeds 23 OJo the actual magnitude of V alt rises sharply in control seeds 
after 30 h of incubation. This rise is not evident in the stressed seeds. Both 
stressed and unstressed seeds appear to utilize V alt almost maximally 
(p>0,8l) throughout the incubation period . 
Die invloed van waterspanning op sekere aspekte van 
die koolhidraat· en lipiedmetabolisme van Citrullus 
lanatus-sade 
F.C. Botha, N. Grobbelaar en J.G.C. Small 
Margaretha Mes lnstituut vir Saadnavorsing, Departement Plantkunde, 
Universiteit van Pretoria, Pretoria 0002. 
Sade van Citrullus lana/us (Thunb.) Matsumura Nakai bestaan uit ongeveer 
55 - 600Jo lipied op 'n droe-massabasis. Gedurende kieming is daar geen 
betekenisvolle verandering in die totale lipiedinhoud van die sade nie. iso-
Sitroensuurliase (ICL)-aktiviteit bly ook betreklik laag totdat die eerste kiem-
wortels verskyn en daarna neem die aktiwiteit skerp toe . Hierdie skerp 
toename in JCL-aktiwiteit is afwesig by die sade wat aan waterspanning 
onderwerp word. 
Die respiratoriese sloerfase by C. lanatus-sade word gekenmerk deur 'n 
verhoging in RK-waardes. Die hoer RK-waardes val saam met 'n afname 
in die konsentrasie reduserende verbinding en glukose-, fruktose-, sukrose-
en raffinosekonsentrasies. In teenstelling hiermee is die hoer RK-waardes 
by die osmotikumbehandelde sade afwesig en vind daar betreklik min 
verandering in die konsentrasie reduserende verbindings en die 
koolhidraatkonsentrasies plaas. Die respiratoriese C6/ C 1 verhouding toon 
aan dat C. lanatus-sade moontlik die PP-weg tydens kieming benut. 
Waterspanning het geen invloed op die C6/ C 1 verhouding van tsammasaad 
nie. 
A quantitative approach to the structural classification and 
analysis of the vegetation of the Manyeleti Game Reserve 
G.J. Bredenkamp and D.R.J. van Vuuren 
Department of Botany, University of the North, 
Private Bag X5090, Pietersburg 0700. 
G.K. Theron 
Department of Botany, University of Pretoria, Pretoria 0002. 
The woody structure of the vegetation was surveyed by analysing the canopy 
cover and density of the woody plants in five height classes, viz. 0,5 m; 
I m; 2 m; 3 m; 4 - 5 m; and > 5 m, in 245 sample plots. The application 
of present arbitrary structural classification systems is unsuitable for the 
detailed structural classification of bushveld vegetation. The application 
of canopy cover per height class data resulted in an under-accentuation 
of the lower height classes in relation to the taller height classes, whilst 
the use of density data tends to over-accentuate the lower height classes. 
It seems therefore that the under or over-accentuation of individual height 
classes can effectively be repressed by combining canopy cover and densi-
ty per height class. This combined value is an expression of the perfor-
mance of the woody plants of a particular height class. Although the ab-
solute value units of these two criteria are not directly comparable, relative 
values were calculated, and a new criterion, performance value per height 
class, was established by combining relative canopy cover and relative 
density . 
Eighteen structural vegetation types were identified and classified by 
means of a statistical agglomerative Cluster Analysis. These results were 
summarized and evaluated by means of a Principal Components Analysis . 
A short description is given for the I8 structural vegetation types. 
Some adaptations in seed regeneration of fynbos 
Proteaceae 
G.J. Brits 
Horticultural Research Institute, Pretoria 0002. 
248 
Three prominent stress-causing features of the typical fynbos habitat of 
the Proteaceae have caused extensive adaptations in seed regeneration pat-
terns. These features are nutrient deficient sandstone soils, a mediterra-
nean type climate and the cyclical regeneration of vegetation by fire. 
Adaptations of Proteaceae to periodic fires include strategies to ac-
cumulate seed as a reserve in fire-free interludes and to recolonize the habitat 
immediately after denudation by fire . Two main types of seed reserves are 
described, based on differences in seed morphology, anatomy maturation 
period, dispersal time and method, and control of germination. The fami-
ly is classified into seed types on the generic and subgeneric levels . 
A major adaptation in seed regeneration to winter rainfall and desert-
like summers is the restriction of germination to the winter season by means 
of a cold-requiring germination process. 
Limited fruit set and area of seed dispersal are considered as probable 
adaptations to nutrient deficient soils. 
Ionic transfers during dormancy and germination of ash 
seeds 
G.K. Campbell 
Department of Biological Sciences, University of Natal , 
King George V Avenue, Durban 4001. 
Limited attention has been paid to internal transfers of macro-nutrient ions 
prior to the germination of dormant seeds. By excision and subdivision 
of the embryos of ash seeds, changes in potassium levels were demonstrated 
before and after germination. The significance of these ionic transfers is 
discussed in relation to dormancy break and in relation to the accompa-
nying hormonal changes. 
The form and distribution of nitrogen in germinating 
caryopses and seedlings of Zea mays 
P. Canotilho and C.F. Cresswell 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
During the first seven days of seedling establishment in Z. mays L., the 
developing seedlings and caryopses were assayed daily for their content 
of nitrogenous compounds. An initial lag of three days was observed before 
an increase in embryo nitrogen was detected, and this was then followed 
by a period of rapid nitrogen increase. N03- supply to this system en-
hanced the levels of N03- and N02 - in the embryo but not that of pro-
tein. In the endosperm, scutellum and testa, protein-N was found to be 
hydrolysed into ammania-N which was then converted into N03 - -N . 
The leaves of the seven-day-old seedlings were divided into four regions 
of equal length. These were found to be heterogeneous with respect to 
anatomy, cell number, cell size and content of nitrogenous compounds. 
Heterostilie by die genus Ty/osema in suidelike Afrika 
L.A. Coetzer, P.J. Robbertse en N. Grobbelaar 
Departement Plantkunde, Universiteit van Pretoria, Pretoria 0002. 
In die literatuur is heterostilie tot dusver vir plantsoorte van 'n groat aan-
tal blomplantfamilies gerapporteer, maar vir geen peulplantsoort nie. Die 
genus Ty/osema van die Caesalpiniaceae is dus uniek daarin dat dit, sover 
bekend is, die enigste peulplantsoort is waarby heterostilie, naamlik distilie, 
voorkom. By die Suid-Afrikaanse soorte van die genus Tylosema behels 
die kenmerk distilie opvallende verskille in beide die ginesium en die 
andresiumkranse. 
Differential assimilation of ammonium, nitrate and mixed 
source nitrogen in barley 
S. Chadwick and O.A.M . Lewis 
Department of Botany, University of Cape Town, 
Private Bag, Rondebosch 7700. 
The rate and compartmentalization of nitrogen assimilation in young barley 
plants (Hordeum vulgare L. cv. Clipper), grown hydroponically under con-
trolled environmental conditions on nutrient solutions containing either 
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N03- alone, NH4 + alone or some combination of both have been in-
vestigated using 15 N techniques. The forms in which nutrients absorbed 
by the roots are transported to the shoot and their rates of translocation 
have been obtained by amino acid analysis of xylem sap collected during 
feeding experiments and by transpiration measurements. 
Ammonium is assimilated entirely in the root, nitrate mostly in the shoot 
while the mixed N source is assimilated approximately to an equal ntent 
by both organs. Newly absorbed nitrate bypasses the storage poob o f root 
and stem base, being loaded directly onto the xylem for delivery to the 
leaves. The amino compounds of root ammonium assimilation also ap-
pear to reach the leaves by direct xylem loading. 
Nitrogen from an ammonium source and a mixed feed source is 
assimilated far more rapidly than nitrate nitrogen fed alone. 
The source of carbohydrates for ovary development in the 
carnation flower 
E.L. Cook and J . van Staden 
Department of Botany, University of Natal , P.O. Box 375, 
Pietermaritzburg 3200. 
Controversy exists as to the movement of the carbohydrates within the 
senescing cut carnation nower. As ethylene appears to play a controlling 
innuence in this process, ethrel (2-chloroethyl phosphonic acid), silver 
thiosulphate and ethanol were used as treatments to control ethylene pro-
duction by the cut carnation nower. The first treatment promoted ethylene 
production whilst the latter two retarded ethylene action and/ or produc-
tion. By removing nower parts, the effect on the dry mass of the remain-
ing organs was analysed. However, parameters that caused artefacts within 
this system had to be considered before conclusions could be drawn. The 
stem, being a store of carbohydrates and initially photosynthetic, was found 
to be active when the fresh and dry mass of the nower head, which in turn 
extended longevity was increased. Not only was the stem photosynthetically 
active but also the flower head. However, the presence or absence of ethylene 
affected the calyx and ovary chloroplast structure, which in turn affected 
the extent of 14C02 incorporation. With silver thiosulphate and ethanol 
treatments, the calyx chloroplasts retained their structure, whilst with ethrel 
treatment degradation occurred. In the ovary wall, silver thiosulphate 
treatments inhibited chloroplast development, whilst with ethrel treatment, 
development proceeded. Using labelled 14C-sucrose, it was shown that move-
ment of carbohydrates from the calyx to the ovary and petals occurred. 
Therefore it was concluded that although strong evidence exists that the 
petals are a source of carbohydrates to the ovary, the results indicate that 
a contribution from the petals is only part of the solution. 
Estimation of nitrate utilization in chlorophyllous tissue of 
Zea mays 
C.F. Cresswell and I. Soares 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
Estimation of nitrate reductase activity in leaf tissue is carried out by either 
the in vitro enzyme assay, or the so-called in vivo assay. 
The in vitro nitrate reductase assay indicated that the measurement of 
the accumulation of nitrite was an underestimate of the activity of the en-
zyme, in that the utilization of nitrate was well in excess of the level of 
accumulated nitrite. A greater level of activity of nitrate utilization was 
observed in the leaf particulate fraction than in the soluble fraction. Similarly 
the ratio of nitrate utilization to nitrite formation was greater in the par-
ticulate than in the soluble fraction. The subcellular particle or organelle 
responsible for a high proportion of the leaf's capacity to utilize nitrate 
would be undetected in the commonly used assay of nitrate reductase which 
is based on nitrite formation. 
In the in vivo assay which requires a dark anaerobic environment, the 
leaf tissue utilized a considerably greater amount of nitrate than the level 
of nitrite that accumulated. Nitrite accumulation, therefore, does not in-
dicate the full extent of nitrate reduction in the in vivo assay. This raised 
the question of the validity of the in vivo assay which is based on the assump-
tion that under the experimental conditions all the nitrate reduced ac-
cumulates as nitrite. Experiments carried out with leaf tissue in the light, 
and in the presence of inhibitors of Photosystem II, have indicated possi-
ble mechanisms which could be responsible for the discrepancies between 
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nitrate utilization and nitrite accumulation. A model of nitrate assimila-
tion in leaf tissue is proposed to account for the results observed. 
Die invloed van somersnoei op die vegetatiewe groei en 
druifsamestelling van Vitis vinifera L. cv. Cape Riesling 
A.C. de Ia Harpe 
N.I.W.W. , Posbus 5026, Stellenbosch 7600 
J .H. Visser 
Departement Plantkunde, Universiteit van Stellenbosch, 
Stellenbosch 7600. 
Top word as somersnoeipraktyk in die Suid-Afrikaanse wynbedryf hoof-
saaklik as praktiese manipulasie toegepas om trekker- en implementbeweging 
in wingerdwerksrye te vergemaklik en om windskade te beperk. Dit behels 
die verwydering van die voorste 15 tot 25 em van jong, groeiende lote. Die 
invloed van top op die vegetatiewe en reproduktiewe groei van die wingerd 
asook die druifsamestelling is gedurende die 81/82 groeiseisoen bepaal. 
Die vegetatiewe groei van die kontrole sowel as die getopte stokke is 
sigmoidaal en die getopte stokke het statisties betekenisvol (p = 0,05) meer 
as die kontrolestokke gegroei. Geen verskil kon tot dusver tussen die 
reproduktiewe groei van die getopte en kontrolestokke gevind word nie . 
Loofblaarverbruining van Protea neriifolia 
G.H. de Swardt en J . Pretorius 
Departement Plantkunde, Randse Afrikaanse Universiteit, 
Posbus 524, Johannesburg 2000. 
Die voorkoms van loofblaarverbruining by sekere proteaspesies skep 
bemarkingsprobleme en groot verliese op oorsese markte tydens uitvoer. 
Die doe! van hierdie navorsing is om vas te stel wat die primere oorsaak 
vir die verbruiningsverskynsel is en waarom verskillende variante van 'n 
spesie soos Pro tea neriijolia R. Br. ten opsigte van gevoeligheid en aard 
van verbruining verskil. 
Dis bevind dat verbruining aan vogverlies deur transpirasie en daarop-
volgende oksidasie van sekere flavonoi"edverbindings te wyte is . Variante 
se loofblare verskil ten opsigte van tempo van vogverlies wat aan 'n kom-
binasie van faktore toegeskryf word. Tydens die aanvanklike navorsing 
was hoofsaaklik op die loofblare van die bloeisteel gekonsentreer, terwyl 
dit later geblyk het dat die bloeiwyse 'n prominente rol by loofblaarver-
bruining speel. Die bevindinge behoort die seleksie van variante wat meer 
teen verbruining bestand is, te vergemaklik. 
Aspects of bamboo leaf anatomy 
R.P. Ellis 
Botanical Research Institute, Private Bag X101, 
Pretoria 0001. 
On the basis of leaf anatomy, the grass subfamily Bambusoideae has been 
diagnosed as follows: 
Double bundle sheaths; chlorenchyma not radiate, composed of arm cells, 
and fusoids may be present; micro-hairs finger-like; silica bodies vertica l-
ly orientated and variously shaped; subsidiary cells triangular or domed; 
long cells with sinuous walls. 
Studies of about 500 bamboo specimens (80 genera) from all over the 
world have revealed many interesting anatomical exceptions to this 
diagnosis. The various tribes and subtribes of the Bambusoideae are com-
pared and contrasted with this subfamily diagnosis and some of the more 
striking anatomical deviations are illustrated and discussed. The leaf 
anatomy appears to offer useful characters which should help appreciably 
in arriving at a better classification of this subfamily. 
Studies of toxins of Microcystis aeruginosa 
J.N . Eloff 
Department of Botany, University of the Orange Free State, 
Bloemfontein 9300. 
It has been reported that the toxins of Microcystis aeruginosa Kiitz are 
extremely labile and decompose even at liquid nitrogen temperatures. Toxins 
249 
extracted by our standardized procedures are very stable and could be kept 
in solution in a refrigerator for months without any apparent loss in tox-
icity. Freeze dried cells kept under anhydrous conditions were stable for 
months even when kept at room temperature. 
The rate of decomposition of the three major toxins from M. aeruginosa, 
isolate UV-006 (i.e. microcystin-LR , microcystin-AL and microcystin-CL), 
at 96°C were 19,3; 19,7 and 18,6% per hour respectively. Approximately 
800Jo of the original toxicity remained after so lutions of microcystin-LR 
and microcystin-AL were kept at pH values from 4,3 to 9,0 at room 
temperature for 48 hours. 
Calcium, and oogonia of Saprolegnia 
J. Fletcher 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
Normal development of sexual spores (oospores) of Saprolegnia spp., in-
volving division of the contents of a specialized cell (the oogonium) into 
a number of spore protoplasts (oospheres) around each of which a wall 
is eventually formed, converting the oospheres into oospores, requires a 
ci+ concentration of about 2 ~-tmol dm - 3 or greater in the culture 
medium. Symptoms found in Ca2 + -deficient cultures vary amongst 
species. They include abortion of many oogonia without oosphere forma-
tion and abortion of oospheres that are formed inS. die/ina Humfrey a nd 
inS. megasperma Coker and formation of abnormally large numbers of 
oospores per oogonium and of multinucleate oospores in S. 1erres1ris 
Cookson ex Seymour. Both inS. die/ina and inS. terreslris, Ca2+ defi-
ciency results in quantitative and behavioura l abnormalities of oogonial 
organelles including dense-body vesicles that are believed to be intimately 
involved in the events that lead up to oosphere formation. 
Fixation for electron microscopy in fixatives containing 10 mmol dm - 3 
Ca2 + results in the consistent presence of electron-dense deposit s in dense-
body vesicles in oogonia of S. die/ina, but fixation in fixatives containing 
10 mmol dm - 3 Mg2 + does not. It has previously been suggested that such 
deposits in cells represent either sites of metal-binding proteins or sites of 
residual A TPase activity where metal ions are precipitated as phosphates. 
Ultra-cytochemical evidence is presented that dense-body vesicles in oogonia 
of S. die/ina contain ATPases that are active in the presence of either Ca2+ 
or Mg2+ . Phosphate split from A TP by these enzymes could be respon-
sible for deposits in oogonia fi xed in the presence of 10 mmol dm - 3 ci + ; 
the lack of consistently occurring deposits in oogonia fixed in the presence 
of 10 mmol dm - 3 Mg2 +, however, appears anomalous and is not yet 
explained. 
Herniaria sp. - a new C
4 
species in the family 
lllecebraceae 
M. Frean and C.F. Cresswell 
Department of Botany, University of the Witwatersrand , 
1 Jan Smuts Avenue, Johannesburg 2001. 
Kranz tissue, which is specialized to carry out a specific part of C4 photosyn-
thesis, has been reported in only 10 families of Angiosperms: Gramineae 
and Cyperaceae of the monocotyledon s and Amaranthaceae, 
Chenopodiaceae, Compositae, Euphorbiaceae, Molluginaceae, Nyc-
taginaceae, Portulaccaceae and Zygophyllaceae of the dicotyledons. This 
investigation reports on an addition to this list viz. Herniaria sp., a member 
of the dicotyledonous family lllecebraceae. 
Using conventional transmission electron microscopy the Kranz anatomy 
of the leaf is described. The associated physiological feature of high net 
photosynthetic rate and low compensation point was investigated, using 
infra-red gas analysis. 
The removal of this genus from the Caryophyllaceae to be placed in the 
relatively small family of the lllecebraceae is noted. 
The reproductive biology of Podocarpus falcatus and P. 
latifolius 
C.J . Geldenhuys 
Saasveld Forestry Research Station , Private Bag X6531, George 6563. 
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The two species of Podocarpus in the southern Cape forests are represen-
tative of the two basic fruit types found in the dioecious wind-pollinated 
genus. Experimental results support the hypothesis that the differences in 
relative density and frequency between the two species can be explained 
by their different fruit structure. 
P. falcatus (Thunb.) R. Br. ex Mirb. is a widely scattered tree in sect. 
Stachycarpus. It has a fleshy, yellow epimatium covering the stony seed 
that favours dispersal by bats. This strategy results in delayed germina-
tion, aggregation of seedlings near the parent tree and good seed viability 
within clumps of adults, but with low seed viability in widely scattered trees. 
P. latijolius (Thunb .) R. Br. ex Mirb. in sect. Eupodocarpus is a common 
tree with high density which favours effective pollination and high seed 
viability. The fleshy red receptacle is eaten instead of the inconspicuous 
seed, usually by opportunistic frugivores . The seed therefore has not 
developed a stony sclerotesta, and germination is consequently prompt. 
There is high seed dispersal but low post-dispersal predation. These dif-
ferences may explain the restricted geographic distribution of section 
Stachycarpus and related sections to which P. jalcatus belongs when com-
pared with the wide distribution of section Eupodocarpus and related 
sections. 
Correlation between flowering phenology, growth form, 
evolutionary history and seral status for important veld 
grasses 
G.E. Gibbs Russell 
Botanical Research Institute, Private Bag X101 , 
Pretoria 0001. 
Thirty-three species of veld grasses were analysed for their flowering 
phenology and growth form as shown by herbarium specimens, and for 
their evolutionary history as shown by their subfamily and tribal classifica-
tion. These characteristics were correlated with sera! state classes as reported 
in the literature, and the classes were defined on the basis of the parameters 
considered. The lowest and highest sera! state classes were clearly distin-
guished from each other, but there was some overlap between the in-
termediate class and the highest and lowest classes. Seven of the species 
did not fit neatly into their classes . They were either in vegetation types 
not usual for their subfamily, were known for their proliferation of ecotypes, 
or were members of hybrid complexes. 
The taxonomic position of C3 and C4 Alloteropsis semia-
lata (Poaceae) in southern Africa 
G.E. Gibbs Russell 
Botanical Research Institute, Private Bag X101 , 
Pretoria 0001 . 
Alloteropsis semialata (R . Br.) Hitchc. sensu Chippindall {1955) and Clayton 
(in press) is the only known grass species with both Kranz and non-Kranz 
leaf blade anatomy, and therefore with C1 and c. photosynthetic pathways. 
In the past, two taxa had been recognized, but the characters used to separate 
them were found to be unreliable, so they were united . However, the study 
of voucher specimens for anatomical and physiological investigations has 
shown that C3 and C4 taxa may be separated on the basis of morphological 
characters that differ from those considered in the past, namely , width of 
the veins of the basal leaf sheaths and width of the leaf blades near the 
tips. Therefore, two taxa are again recognized at the level of subspecies, 
and the name Alloteropsis semialata subsp. eckloniana (Nees) Gibbs Russell 
(in press) is applied to the C1 form. 
Land transformation in savanna regions 
D. Grossman and M.V. Gandar 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
The factors influencing land transformation processes in savanna regions 
are described. In white-owned commercial ranching areas, financial con-
siderations interacting with economic factors , human shortcomings and 
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environmental limitations are the main driving forces which are operative. 
The major transformation processes identified are degenerative changes 
in composition, cover and productivity of the herbaceous layer and an in-
crease in density of the woody component. In the homeland areas, social, 
economic and political issues interact, resulting in similar degenerative 
changes. Wood use, however, results in noticeably less ' bush encroach-
ment ' than in white areas. The influence of large natural herbivores on 
savanna structure and the probable effects of their large-scale removal, 
is discussed. Accelerated soil erosion, often the critical end point of environ-
mental collapse, occurs in the mesic eastern savanna regions, whilst sheet 
and wind erosion and localized erosion on sodic soils , occur in the more 
xeric regions. Evidence suggests that land-use is the most important single 
cause of increased soil erosion in savanna regions. 
Determining the usefulness of remote sensing techniques 
for mapping vegetation units in the northern Cape, South 
Africa 
A.A. Gubb 
McGregor Museum, P.O. Box 316, 
Kimberley 8300. 
In the research into the floristic and structural classification of the vegeta-
tion of the northern Cape, great difficulty is being experienced in map-
ping accurately the distribution of the numerous vegetation units in an area 
± 200 000 km 2 in extent. Aerial photographs are too detailed, numerous 
and costly. Landsat imagery gives an overall image of a relatively large 
surface area. A single Landsat 3 image scene, WRS 185 - 79, was used 
in this pilot investigation. The scene fulfilled the requirements of complexity 
in soil/geology types, topographical variations and vegetation types. Detailed 
ground truth data were available. B/ W and false colour composites for 
winter and summer were studied. Visual pattern recognition (manual in-
terpretation) and computer based classification (D.l.P.) techniques were 
employed and compared with the ground truth based classification and 
vegetation map. Type and season of imagery were compared. Both super-
vised and unsupervised computer classification techniques were investigated. 
For broad vegetation surveys (scale I :250 000) , precision geometric cor-
rection of landsat imagery is unnecessary, while raw imagery is unsuilable; 
ideally the imagery should be edge enhanced and systematically corrected. 
False colour composite imagery is superior to B/ W imagery in detail and 
clarity, and enhances visual pattern recognition. Summer imagery is superior 
to winter imagery, giving maximum vegetal contrast; midsummer dry period 
has no cloud cover, while the vegetation contains contrast following growth 
from early summer rains. The soil/geology complex has an overriding in-
fluence on the hue, texture and pattern of the imagery. Imagery patterns 
rarely relate to floristic types in the field, and then only indirectly through 
soil/geology and structural types . Field-established vegetation boundaries 
and centralized sampling plots were found to be inaccurately positioned. 
Imagery established the spatial association of interrelated vegetation units . 
Vegetation condition, in terms of grazing regimes, successional stage and 
burns, is clearly evident on the imagery. Both supervised and unsupervised 
computer classification techniques were found to be only relatively suc-
cessful as the summation of spectral reflectance classes led to confusion 
between structurally and floristically different vegetation units in a number 
of important cases . On the reconnaissance level of vegetation investiga-
tion (survey unit I :50 000 scale, vegetation mapping unit I :250 000 scale), 
manual interpretation of Landsat imagery led to a more accurate classifica-
tion as well as the more accurate positioning of fewer, more meaningful 
sample plots. A good knowledge of ground truth is essential. 
A mathematical model of starch and sucrose synthesis in 
leaves 
B.D. Hahn 
Department of Applied Mathematics, University of Cape Town , 
Rondebosch 7700. 
Leaf carbon metabolism is modelled by a system of non-linear differen-
tial equations to simulate starch synthesis and degradation, and sucrose 
synthesis and export . Various feedback mechanisms are tested in the model 
and the results are compared with recent experimental data. 
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Population biology of rare Cape plants 
A.V. Hall 
Bolus Herbarium, University of Cape Town, 
Rondebosch 7700. 
Population biology draws together many disciplines. It is holistic, giving 
a more comprehensive picture of the organic world than any of its consti-
tuent approaches, a grand symphony of the biological sciences. 
A programme of studies to meet the present weaknesses in knowledge 
of the population biology of rare plants should include census studies of 
populations to show their fluctuations and age structures; studies of inter 
and intrapopulation variation using gel electrophoresis; assessment of rates 
of gene flow by pollen and seed translocation; determination of inbreeding 
rates and amount of vegetative reproduction; estimation of effective 
breeding population sizes as an index of long-term fitness; a study of 
reproductive potential, natality and mortality patterns, in relation to 
autecology and the synecology of species that may be enhancers, neutrals 
and depleters . 
The confined area of the Cape Floristic Kingdom is an outstanding place 
to carry out studies of the population biology of rare plants . It has an 
unusually high concentration of species, many of which are natural local 
endemics. An interest in population biology also comes from the fact that 
the Kingdom has the highest known concentration of critically rare, ar-
tificially isolated and threatened plants of any temperate region in the world. 
Examples from the Cape Floristic Kingdom are discussed in relation to 
the basic tenets of population biology, seen in the light of possible 
Pleistocene distributions of species and post-Pleistocene changes; vector 
agents, strengths and patchiness, and the effects of fire and other historical 
factors in the regulation of abundances of plants with various life forms , 
longevities and reproductive strategies . 
In pristine situations, the problem exists of explaining the high densities 
of species growing in many areas. It is speculated that enhancers and 
depleters had long ago become mutally adapted and had reached the status 
of neutrals, that (until humanity's arrival) there had been long-term isola-
tion from major enhancing or depleting taxa, and that changes in pristine 
habitat factors had not been sufficient to upset the remarkable dynamic 
balances that allowed so much local richness. 
The Cape Floristic Kingdom has had a number of depleting species in-
troduced on a widespread scale in the last 150 years. These have shown 
strong invasive tendencies unchecked by balances such as the seed pathogens 
that exist in their lands of origin . Humanity has brought a whole range 
of physical factors that have further depleted genetic diversity: there has 
been large scale loss and isolation of ecosystems, especially in the lowlands 
which are extensively used for farming, leading to much more rarity than 
before. 
The short-term (50-year) future survival of many species is now depen-
dent on the adoption of conservation proposals for nature reserves and 
control of the exotic plants that are depleters of genetic diversity. The long-
term (5 000-year) futures for rare plants will depend on what understand-
ing can be gained about their population genetic and habitat requirements 
for viability, the continued meeting of those requirements, and their in-
tegration, where necessary, with human interests and development. 
The possible role of plant hormones in differences of shoot 
growth in adult and juvenile Citrus 
N.S. Hendry 
Botany Department, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
J. van Staden 
Botany Department, University of Natal , P.O. Box 375, 
Pietermaritzburg 3200. 
An investigation of some of the regulatory compounds which may be in-
volved in discrepancies of vigour between juvenile and adult Citrus sinen-
sis (L.) Osbeck cv. Pick stone Valencia orange, was undertaken. Total stem 
lengths, internode lengths, total leaf areas and unit leaf areas were 
significantly greater in juvenile shoot flushes . 
Gibberellin and cytokinin levels were monitored in buds, whole shoots, 
stems and roots at critical times of development. Generally, the juvenile 
tissues appeared to contain higher levels of gibberellin-like substances in 
tissues undergoing active groW1h. Lower levels of cytokinin-like substances 
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in the sprouting buds of juvenile tissues may have been indicative of a greater 
metabolism of these compounds in the enhanced vegetative growth. 
The source, translocation and utilization of these growth promoting hor-
mones was apparently different in the plants of contrasting ontogenetical 
age. The possible involvement of cytokinins and gibberellins in specific 
features of shoot growth are discussed in relation to the findings of the 
investigation. 
Relationships within the southern African species of 
Justicia, as indicated by seed surface sculpture, palynology 
and inflorescence 
K. Immelman 
Botanical Research Institute, Private Bag X101 , 
Pretoria 0001 . 
Justicia, a pan tropical genus of 250 - 300 species, is represented in southern 
Africa by approximately 25 species, i.e. about 1/10 of the genus. The genus 
is characterized by anther and gross seed coat structure, but includes a variety 
of inflorescence and pollen types. 
In depth studies of the southern African species, especially SEM studies 
of seed surface and pollen , have shown some interesting patterns with the 
number of colpi in the pollen correlating with inflorescence type and also 
to a certain extent with habitat. Three-colporate pollen is found in species 
with terminal spikes or spike-like inflorescences. Two-colporate pollen is 
found in those species having flowers in reduced axillary cymes. All those 
species restricted to arid areas fall into the latter group, as does the closely 
related , predominantly Namibian genus Monechma. Two species, J. 
anagalloides T. Anders. and J. matammensis (Schweinf.) Oliv. fall into 
a group of their own, possessing axillary spikes and 2-porate pollen lack-
ing colpi . It is not known whether or not this apparent pattern will hold 
for species outside the region . Within these major groupings, features of 
the testa often correlate well with other characters, indicating relationships 
within smaller groups of 2, 3 or 4 species. 
Bosindringing: Kieming van die saad en vestiging van saai· 
linge van Oichrostachys cinerea 
S.C. James, E. Ungerer en G.K. Theron 
Departement Plantkunde, Universiteit van Pretoria, 
Pretoria 0002. 
Die indringing van D. cinerea (L.) Wight & Arn op drie verskillende grond-
soorte in die Thabazimbi-distrik is nagegaan. Die saad van D. cinerea kiem 
die beste by wisselende temperature terwyl dit ook by redelik hoe vogspan-
nings kan kiem . Die saailingsvestiging is die beste op die indringingsgrond. 
Die kieming en vestiging van D. cinerea is ook met die van Acacia karroo 
Hayne en A. tortilis (Forsk.) Hayne vergelyk. 
Dit is moontlik dat veranderinge in die chemiese eienskappe van die grond 
' n bydrae !ewer tot bosindringing. 
The major plant communities of the Waterberg-plateaupark 
W.J. Jankowitz 
University of the North , Qwa-Qwa Branch, 
Private Bag X13, Phuthadithjaba 9886. 
The Waterberg-plateaupark is situated in the north of South West 
Africa/ Namibia, approximately 60 km east of Otjiwarongo. 
The major part of the park falls in Tree Savanna and Woodland areas 
(northern Kalahari) Giess (1970) . The Braun-Blanquet technique was used 
to classify the vegetation. Six major communities which were subdivided 
into a further 23 smaller units were identified. The absence of well defined 
ectones was apparent especially between the Terminalia sericea plant com-
munities . These deep sand communities cover most (29 000 ha) of the game 
park, followed by the Peltophorum ajricanum community- rock com-
munities which cover more or less 10 000 ha. 
Topography, micro-climate and soil were the most important factors 
in the determination of the different communities. 
252 
The relationship between plant community structure and 
its satellite derived reflectance characteristics 
M.L. Jarman 
C.S.P., C.S.I.R. , Department of Organic Chemistry, 
University of Cape Town, Rondebosch 7700. 
An investigation into the usefulness of various remote sensing products 
in mapping and studying the vegetation of the Fynbos Biome included the 
application of computer classification routines to digital Landsat I imagery 
in the Langebaan area, South Africa (33°05'S, I8°E). Eighty-five field 
sample sites used in the original air photo based survey of west coast Strand-
veld plant communities in the Langebaan area were located on various com-
puter produced map products. The sites were also re-analysed on the basis 
of a scheme for structural characterization of vegetation in the Fynbos 
Biome. The Computer Compatible Tape digital data from Landsat I im-
agery were classified using the Ball & HalliSODATA technique and the 
Shlien & Goodenough Bayesian Maximum Likelihood Classifier. The rela-
tionship between plant community structural parameters of cover and height 
and spectral reflectance values was investigated. Computer classification 
matches well with major structural division. A preliminary model is 
presented for the spectral characteristics of the veld type investigated. It 
is suggested that this technique be investigated as a tool for monitoring 
veld type 'condition' and, that it has important implicat ions to pasture 
science. 
The vegetation of Marker Island, Lake Kariba with particular 
reference to floristic and chorological relationships 
0. Kerfoot 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
This is the first in a series of papers contributing to a better understanding 
of the phytogeography and floristi c relationships of southern Africa. 
Marker Island is an isolated segment of what was formerly the Zambezi 
scarp scope and has probably been free of biotic influences since long before 
the lake filled in 1963. The middle Zambezi valley is an area which con-
forms rather better than most to the criteria for establishing centre of 
endemism. The general dearth of floristic information on this southern-
most extremity of the East African Rift System has hitherto imposed a 
major rest riction on the interpretation of plant species, distributions and 
delimitation of chorological units. 
A brief description of the environment is presented together with a more 
detailed account of the flora, plant communities and suggestions for the 
improvement of the classification of the vegetation as a whole. The Kariba 
subcentre of endemism is of particular importance in the mapping of African 
vegetation, and chorological relationships are stressed. Comparisons are 
made between numbers and identities of taxa in this and other floras. 
Morphological and anatomical variation in Xanthoparmelia 
subconspersa 
M.D.E. Knox 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
The taxon Xanthoparmelia subconspersa (Nyl.) Hale as presently conceived 
includes specimens described under nine specific epithets in four genera. 
The explanation for this is to be found in the variability of morphology 
and anatomy within the taxon. 
Attachment varies from closely adnate to loosely attached or almost um-
bilicate; the lobes may be fragmentary or rounded to elongate and strap-
like to canaliculate, and there are wide variations in the thicknesses of the 
various layers in the thallus. 
Attempts to discern subdivisions within the taxon, by quantifying some 
of the anatomical and morphological features, have been unsuccessful. This 
is seen to be a result of the influence of habitat on the features measured. 
S.-Afr. Tydskr. Plantk., 1983, 2(3) 
Twenty-five years of pyric succession in Fynbos at Jak-
kalsrivier, Caledon district 
F.J. Kruger 
South African Forestry Research Institute, Dept. of 
Environment Affairs, P.O. Box 727, Pretoria 0001. 
Sclerophyllous shrublands of mountain fynbos formations have been 
monitored in a catchment hydrological study at Jakkalsrivier , Lebanon 
State Forest in the Caledon district since 1969. This has allowed an analysis 
of the change in vegetation which has been unburnt since 1958 and of 
recovery processes in like vegetation burnt in 1969 and 1970. 
Results show (a) an immediate recovery of species composition in vegeta-
tion after burning, and rapid recovery in cover, height and biomass (b) 
a marked decline in species richness with age (c) senescence and mortality 
among shrubs from about the fifteenth year after fire (d) an apparent decline 
in productivity with advancing post-fire age and (e) progressive accumulation 
of standing dead biomass. No replacement of one vegetation formation 
by another was evident with prolonged fire exclusion; some elements of 
cyclic succession were detected . These results support the view that the in-
itial floristic composition of disturbed vegetation is the determining factor 
of subsequent vegetation structure and dynamics, and indicate an extreme 
form of the inhibition model proposed by Connell & Slatyer. 
The data are used to explore aspects of the deterministic, competitive 
succession model proposed by Specht for sclerophyllous vegetation for-
mations in general. Succession or recovery rates at Jakkalsrivier correlated 
with indicators of site water balance. Furthermore, the quicker the recovery 
rate the lower the species richness of the vegetation, and the faster the ap-
parent loss of species. These results support general aspects of the Specht 
model. 
The biotic consequences of destroying mussel and 
seaweed communities on a rocky shore, Natal coast 
G. Lambert 
Department of Botany, University of Durban-Westville, 
Private Bag X54001 , Durban 4000. 
The exploitation of shore life by natural predators, including man, or it s 
destruction by extreme physical forces is a high probability. Thus an ex-
periment was conducted to determine the recruitment pattern of species 
into disturbed areas of the lower littoral. Plots were cleared to rock substrate 
in two juxtaposing communities, one dominated by the mussel, Perna perna 
(Linn.) and the other by foliose and crustose coralline algae (Rhodophyceae). 
For each community, experimental and control data were obtained from 
monthly investigations using standard crop biomass and species similarity 
measures. Within five months all cleared plots had recruited a richer species 
composition but with comparable biomass to that of the climax community 
of the coralline algae. The mussels never returned to numerical dominance. 
Community patchiness was caused by the grazing activity of the territorial 
patellid species, Patella longicosa Lam. and Patella miniata sanguinans 
Reeve, which had moved into the perturbated areas. 
It was concluded that coralline algae were the more aggressive invaders 
of disturbed areas. The consequences of this to the welfare of the mussel 
community are clearly demonstrated. Marked disturbance of these com-
munities also encourages invasion by grazing molluscs which aggravate the 
system by their territorial behaviour. 
Assimilation of nutrient ammonium by barley 
O.A.M . Lewis and S. Chadwick 
Department of Botany, University of Cape Town , 
Rondebosch 7700. 
Xylem sap analysis of barley plants fed ammonium show that this ion is 
assimilated entirely in the root. Enzyme assays of the roots show high 
glutamate dehydrogenase (GDH) activity compared to glutamate synthetase 
(GS) activity, suggesting the involvement of GDH in root ammonium 
assimilation. When 15 NH4 + is fed to barley roots, a high accumulation 
of N takes place in free amino compounds, particularly glutamine and 
glutamate. With the addition of the GS inhibitor, methionine sulfoximine 
(MSO), to the 15NH4 + feeding medium the free amino compounds remain 
unlabelled while 15NH. + accumulates rapidly in the roots. Root enzyme 
assays show that GS is completely inhibited by MSO treatment, while the 
S. Afr. J. Bot., 1983, 2(3) 
activity of GDH remains unaffected. 15 N-glutamine feeding in the presence 
of MSO results in label distribution throughout the commonest free amino 
acid metabolism. 
The results indicate that in barley, ammonium absorbed from the soil 
is assimilated entirely via the root GS-GOGAT pathway, and that GDH 
plays little , if any, part in this process. A possible role for GDH in barley 
roots is discussed. 
Litter-fall dynamics of coastal dune scrub on the Cape Flats 
A.B. Low 
Cape Flats Nature Reserve, University of the Western Cape, 
Private Bag X17, Belville 7530. 
Litter-fall under five coastal dune scrub (strandveld) species on the Cape 
Flats was examined at four-weekly intervals over a period of two years. 
In all cases leaves comprised the bulk of the litter-fall: Rhus crenata Thunb., 
5, 28 - 47,72; R. glauca Thunb., 3,08 - 40,76; R. Iucida L. , 2,68 - !!4, 72; 
Euclea racemosa Murr., 2,60 - 45,24 and Olea exasperata Jacq., 
2,84 - 32,32 g m - 2 week - t . Mean annual totals were in the order of 287 , 
269, 324, 220 and 224 g m - 2a - 1 respectively, while amounts of 961, 1725, 
1525, 1248 and 484 g m - 2 were found for the ground litter layer. Each 
genus demonstrated specific seasonality with respect to leaf-, flowering 
structure- and fruit-, but not twig-fall. 
Litter-fall is discussed in relation to macro-climatic features of the Cape 
Flats as well as to the phenological activity of each species. 
Morphological diversity versus genetic diversity in an in· 
sular genus: An analysis of Tetramolopium (Asteraceae) in 
the Hawaiian Islands. 
T. Lowrey and D. Crawford 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
Tetramolopium is a wholly insular genus of shrubby or suffrutescent peren-
nials. The genus has a limited and unusual disjunct distribution, occur-
ring only in the Hawaiian Islands and New Guinea. 
In Hawaiian Tetramolopium there has been adaptive radiation into a 
variety of habitats. Concomitant with their apparent ecological divergence 
has been the evolution of distinctive morphological features. The taxa are, 
however, completely interfertile when crossed in the greenhouse, with fer-
tile F, F2 and F3 hybrids being obtained. Biogeographical evidence sug-
gests that the introduction of Tetramolopium into the Hawaiian Islands 
may well have resulted from a single recent introduction. This indicates 
that morphological divergence and adaptive radiation have occurred rapidly. 
The hybridization data indicates that both these processes have taken place 
with little genetic divergence. Electrophoretic studies of allozyme variability 
support this hypothesis because there has been little divergence at gene loci 
coding for soluble enzymes. The mean genetic identity for pair comparisons 
of 19 populations representing seven species is 0,95. The value is comparable 
to values normally obtained for conspecific populations. This situation con-
trasts with a mean genetic identity of 0,67 for populations of congeneric 
species. 
Thus, there has been little genetic divergence at isozyme loci commonly 
associated with speciation . The situation in Tetramolopium also contrasts 
sharply with other instances of high genetic identity between species. It 
appears that only a few genes may be responsible for the morphological 
and ecological differences between species. 
Morphological and physiological determinants of yield in 
maize 
O.H.D. Makunga 
Department of Botany, University of Fort Hare, 
Private Bag X1314, Alice 5700. 
Two early and two late maturing maize varieties were grown in the field. 
The four varieties are compared to identify and assess morphological and 
growth characteristics which are associated with the potential for grain pro-
duction. Growth analysis was used to examine the productivity and distribu-
tion of dry matter by the four cultivars. Data on leaf areas, leaf area dura-
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tion, net assimilation rates, partitioning of dry matter, grain growth rates 
and the duration of the grain filling period are discussed and correlated 
with grain production of the four cultivars. 
Ultrastrukturele ondersoek van atrasiensimptome by 
mielies (Zea mays) 
C. Malan 
N.l. Graangewasse, Privaatsak X1251, Potchefstroom 2520. 
Weens skade wat die vorige seisoen in mielies voorgekom het met die gebruik 
van atrasien as onkruiddoder, is hierdie ondersoek onderneem om te bepaal 
watter ultrastrukturele veranderings met simptoomvorming plaasgevind het. 
Atrasien (2 chloro-4-( etielamino )-6-(isopropielamino )-5-t riasien) is 'n 
fotosintese inhiberende onkruiddoder wat reeds vir dekades met groot sukses 
vir die beheer van dikotiele onkruide -in mielielande gebruik word. Ver-
warring bestaan wat betref die identifisering van atrasiensimptome. Dit 
is nog nooit voorheen vir mielies beskryf nie en is dikwels verwar met 
sinktekortsimptome, naamlik ' n chlorose van die are van die mielieblaar. 
Amerikaanse deskundiges het dit beskryf as 'n algehele chlorose van die 
blare. 
Mielies behoort nie deur hierdie onkruiddoder aangetas te word nie, 
aangesien drie detoksifiseringsmeganismes in die plant voorkom wat verhoed 
dat die onkruiddoder die aktiewe teikengebied, naamlik die chloroplaste, 
bereik. In die geval waar simptome voorkom, is gevind dat die chloroplaste 
wei aangetas word en wei op die volgende maniere: 
(i) Reserwestowwe (styselkorrels) verdwyn by behandelde plante. 
(ii) Chloroplaste vertoon opgeblaas (vera! die mesofilchloroplaste) en word 
meer bolvormig as ellipsvormig. 
(iii) Chloroplasmembrane toon swellings en is ook dikwels gebreek. 
(iv) Globuulgetalle per chloroplas neem drasties toe. 
(v) Stromalamellas vertoon gedegenereerd vera! in die mesofilchloroplaste. 
(vi) Die bondelskedechloroplaste blyk baie minder aangetas te wees deur-
dat die membrane nog ongeskonde vertoon en 'granumvorming' 
plaasvind. 
Dit is dus duidelik dat die atrasien wat aan die plante toegedien is wei 
die teikengebied, naamlik die chloroplaste, bereik het en die fotosintesestelsel 
gei.nhibeer het. Die afleiding wat gemaak kan word is dat die detoksifise-
ringsmeganismes in hierdie plante nie doeltreffend gewerk het nie en 'n 
fisio logies/ biochemiese ondersoek in hierdie verband word nou gedoen. 
Aspekte rakende die nitrogenase-aktiwiteit van die koraal· 
vormige wortels van broodbome 
J. Marshall, N. Grobbelaar en J.G.C. Small 
Departement Plantkunde, Universiteit van Pretoria, 
Pretoria 0002. 
Suurstof- en asetileenkonsentrasies van 2007o is skynbaar optimaal vir 
asetileenreduksie deur die koraalvormige wortels van Encephalartos 
transvenosus Stapf & Burtt Davy wat Cyanobacteria bevat. 
Lig met golflengtes tussen 640 en 750 nm is blykbaar noodsaaklik vir 
nitrogenase-aktiwiteit onder anaerobiese toestande maar nie onder aerobiese 
toes tan de nie, alhoewel dit onder laasgenoemde toestande tog bevorderlik 
optree. 
'n Hoer asetileenreduksietempo word gewoonlik onder aerobiese 
toes tan de as onder anaerobicse toestande verkry. Die asetileenreduksietempo 
van donkeruitgehongerde wortels is baie laer as die van vars wortels. Hieruit 
wil dit voorkom dat die asetileenreduksieproses grootliks deur die 
respirasieproses aangedryf word. 
DCMU het skynbaar geen invloed op die wortels se nitrogenase-aktiwiteit 
in lig onder anaerobiese toestande nie. Dit dui daarop dat die bevorderlike 
invloed van lig nie aan die werking van fotosisteem II van die ligfase van 
fotosintese toegeskryf kan word nie. 
Die plantegroei en kenmerke van die water van panne in 
die westelike Oranje-Vrystaat 
D.B. Muller 
Afd. Natuurbewaring, Posbus 517, 
Bloemfontein 9300. 
Drie tipes panne, gebaseer op die afwesigheid of teenwoordigheid van 
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plantegroei en die aard daarvan word beskryf. Die kwaliteit van die water 
van die panne word bespreek aan die hand van die analise van ' n aantal 
watermonsters. 
Growth responses of maize to some mineral nutrient 
deficiencies 
S. Nagarajah and J. Tew 
Department of Botany, University of Transkei , 
Umtata, Transkei. 
An experiment was carried out to study the relative effect of nitrogen, 
phosphorus and potassium deficiencies in reducing the total plant mass 
in maize. Information on the influence of these deficiencies on the 
shoot/ root ratio was also obtained. The nutrient deficiencies were induced 
by growing the plants in a water culture and withholding the supply of 
nutrients. 
The results showed that the greatest reduction in plant mass was observed 
in the potassium deficient plants and the least reduction in the phosphorus 
deficient plants. The shoot/root ratio tended to increase with all three 
nutrient deficiencies. This effect was most pronounced in the nitrogen defi-
cient plants. It was noted that nitrogen deficiency, and to a lesser extent, 
phosphorus deficiency, increased root extension. The hormonal basis of 
these growth responses was investigated. 
Effects of flooding on leaf water potential and stomatal 
resistance in Bruguiera gymnorrhiza 
G. Naidoo 
Department of Botany, University of Durban-Westville, 
Private Bag X54001, Durban 4000. 
The effects of 10, 20, 40 and 80 days flooding on stomatal responses in 
the halophyte, Bruguiera gymnorrhiza (L.) Lam. were investigated . 
Measurements were made of leaf water potential and stomatal resistance 
during the period of flooding and continuing for 12 - 14 days after the 
termination of flooding. 
Generally, flooded plants had lower leaf water potentials than the 
unflooded plants during and after flooding. Flooded plants had consistently 
higher stomatal resistance during flooding, continuing for 7 - 10 days after 
flooding. Leaf water potentials decreased with an increase in the duration 
of flooding. Decrease in leaf water potential was also associated with an 
increase in stomatal resistance indicating that stomata tend to close at low 
water potentials. 
Prolonged flooding also resulted in ultrastructural modifications. The 
chloroplasts had grana that were reduced and considerably swollen. There 
also appeared to be some degradation of thylakoid membrane structure. 
A taxonomic study of the (narrow-leaved) southern African 
species of the genus Asclepias 
A. Nicholas 
Department of Botany, University of Natal, 
P.O. Box 375, Pietermaritzburg 3200. 
Asclepias L. is a genus comprising approximately 160 species, 60 of which 
occur in southern Africa . The taxonomy of 29 narrow-leaved (leaf width 
of 6 mm or less) southern African species has been revised. These taxa 
can be divided into seven groups based on the possession of similar 
diagnostic characters which, together with the biology of each group, are 
discussed. Morphological evidence indicates that hybridization may be oc-
curring within some of the groups, but not between species of different 
groups. Two new species are proposed . The results are discussed in rela-
tion to Bullocks' work on the tropical African members of the genus, and 
the present taxonomy of closely allied genera in the Asclepiadeae. 
Ultrastruktuur van klierhare by Pelargonium scabrum 
L. Oosthuizen 
Departement Plantkunde, Universiteit van Stellenbosch , 
Stellenbosch 7600. 
S.-Afr. Tydskr. Plantk ., 1983, 2(3) 
By Pe/argonium scabrum (Burm. F.) L' Herit. gee 'n uitstulping van 'n 
epidermissel deur dwarsdelings oorsprong aan ' n vyfsellige klierhaar, be-
staande uit ' n eensellige kop, driesellige steel en verlengde basale sel. Vanaf 
die eensellige tot jong vyfsellige stadium is die kop en steel metabolies hoogs 
aktief, terwyl die basale sel vroeg reeds grootliks gevakuoliseer is, met 
sitoplasma slegs periferaalteenwoordig. Die kop en steel word gekenmerk 
deur die teenwoordigheid van groot hoeveelhede ribosome, dikwels in die 
vorm van polisome. Gladde en growwe ER, ER-vesikels, plast iede met ' n 
swak-ontwikkelde interne membraanstruktuur, en klein vakuole met 'n 
granulere inhoud is moontlik betrokke by oliesintese en uitskeiding. Groot 
hoeveelhede plasmodesmata kom tussen opeenvolgende klierhaarselle voor. 
Relatief min diktiosome is teenwoordig . Op 'n later stadium vakuoliseer 
die derde steelsel, die vakuole in die kop word met tanniene gevul, en 'n 
groot aantal mitochondrions kom in die periferale sitoplasma van die 
klierkop voor- oliesintese vind dan skynbaar, vera! in die boonste twee 
steelselle, plaas, terwyl die klierkop op die stadium hoofsaaklik ' n uit-
skeidingsfunksie het. Opvallende multilamellere strukture, vera! geassosieer 
met die vakuole, is vermoedelik betrokke by tanniensintese. Olies beweeg 
in ER-vesikels deur die steel en kop, hoop tussen die kopselwand en kutikula 
op, en word vrygestel as die kutikula oopbars. 'n Nuwe kutikula word 
gevorm sodat die proses herhaaldelik in jong en volwasse klierhare plaasvind. 
Inorganic N uptake and protein production in the unicellular 
green alga Ankistrodesmus falcatus 
J. Ower 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
Batch-type cultures of the unicellular green alga Ankistrodesmus ja/catus 
(Corda) Ralfs on media containing either N03- -N, NH4 + -N or a mix-
ture of N03 - - and NH4 + -N, showed that culture biomass production is 
greatly enhanced in a mixed N (i.e. N03- + NH4 + -N) medium. Analysis 
of cellular constituents throughout the culture period indicated that max-
imal protein levels were achieved within the first 3 - 5 days after cu lture 
initiation. Factors influencing inorganic N uptake from culture media are 
discussed in relation to possible means of increasing cellular protein levels. 
Seasonal changes in the cytokinin levels of Hypoxis rooperi 
Y.M. Page and J. van Staden 
Department of Botany, University of Natal, 
P.O. Box 375, Pietermaritzburg 3200. 
A seasonal analysis of cy1okinin-like activity in the leaves, roots and corms 
of Hypoxis rooperi S. Moore, indicated that changes in the levels of 
cy1okinins in these organs follow a similar trend. In the leaves, during growth 
and maturation, the levels of cytokinin increased. As the months un-
favourable for growth approached (winter) and the leaves senesced, a 
marked decline in their cytokinin content occurred. 
In the corms cy1okinin-like activity was present throughout the investiga-
tion. In this organ, prior to the resumption of visible leaf growth, the 
cy1okinin levels increased. Once growth had commenced the cy1okinin levels 
decreased markedly. Qualitative changes in cytokinins were a lso detected 
in the corms during this period. After the breaking of dormancy, low levels 
of cytokinins were detected in all the organs analysed. From thi s finding 
it would appear that the cytokinins are rapidly utilized and/or metabo-
lized during the resumption of vegetative growth and with the onset of 
flowering. 
Aspects of the vegetation and soil relationships in the An· 
dries Vosloo Kudu Reserve 
A.R. Palmer 
Department of Nature and Environmental Conservation, 
Private Bag 1006, Grahamstown 6140. 
B.J.S. Crook and R.A. Lubke 
Department of Plant Sciences, Rhodes University, 
Grahamstown 6140. 
The soils of the grasslands and bush clumps within permanent 100 m2 
quadrats in the Andries Vosloo Kudu Reserve, Cape Province, were ex-
amined. Eight soil variables (moisture content, organic content, conduc-
tivity, pH, Ca, Mg, K and Na) were determined. The soils of the grasslands 
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were found to be poorer than those of the bush clumps in all the 
characteristics examined. Bush clump soils contained higher percentages 
of organic material, associated moisture content, Mg and Ca. Ordination 
by means of principal component analysis of the eight variables revealed 
a relationship between phytosociological classification and soil quality. 
The ecophysiological factors affecting photosynthesis in 
three major grass species of the Burkea-Eragrostis savanna 
L. Randal l 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001 . 
A number of climatological and ecophysiological factors were studied for 
three major grass species of the Burkea-Eragrostis savanna: Eragrostis 
pal/ens Hack., Digit aria eriantha Steud. and Panicum maximum Jacq. on 
both diurnal and seasonal bases. The factors studied include net photosyn-
thesis, plant growth analysis, nitrogen content, stomatal resistance, leaf 
water potential, soil moisture, irradiation and temperature. 
In all three species, net photosynthesis and nitrogen content decreased 
markedly after January. However, this was not accompanied by a reduc-
tion in biomass. Possible reasons for this as well as the factors influencing 
photosynthesis are discussed. 
Die voortplantingsbiologie van Digitaria eriantha 
P.J. Robbertse, J.G.C. Small en I. von Teichman 
Margaretha Mes lnstituut vir Saadnavorsing, Departement 
Plantkunde, Universiteit van Pretoria, Pretoria 0002. 
Probleme word in die landbou ondervind met die vestiging van aanplan-
tings van Digitaria eriantha Steud. Een van die belangrikste oorsake van 
die swak kieming is die hoe persentasie dowwe blompakkies (diaspore) wat 
weer die gevolg is van swak bevrugting. In hierdie referaat word verslag 
gedoen oor die voortplantingsbiologie met die klem op die morfologie van 
die saadknop en bestuiwing. 
Micro-evolution: An often neglected aspect of population 
studies 
E.R. Robinson 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
Data obtained from studies on five species currently being investigated in 
a programme on evolutionary biology are used to illustrate ecologically 
significant features of population genetics. The following are discussed in 
the context of an hypothesis that evolutionary change is sufficiently prevalent 
and rapid in invasive and weedy species to warrant attention by ecologists. 
1. Genetic polymorphisms in indigenous species. 
Data for a population of Themeda triandra Forsk. and sympatric 
populations of Vernonia oligocephala (DC.) Sch. Bip. ex Walp. and 
V. galpinii Klatt at single sites are used to illustrate the range of polymor-
phisms found in species having different biologies and under different 
selection pressures. In the case of the Vernonia spp., the polymorph isms 
in sesquiterpene lactones are discussed in relation to the selectionist and 
neutralist hypotheses. 
2. Reproductive biology. 
Reproductive biology of the species studied (entomophily and presumed 
outbreeding in Vernonia spp., apomixis by agamospermy in Themeda 
triandra with low levels of sexual reproduction and presumed obligate 
agamospermy in Cortaderia jubata (Lem.) Stapf or anemophily with 
unknown levels of out breeding in Cortaderia selloana (Schalt.) Aschers. 
& Graebn.) is discussed in relation to genetic neighbourhoods and rate 
of evolutionary change. 
3. Evidence from invasive populations of Cortaderia spp. 
The implications of I and 2 (above) on the genetic composition and 
evolutionary flexibility of invasive populations are detailed. Data from 
preliminary studies on the occurrence and biology of invasive Cortaderia 
spp. populations on the Witwatersrand are presented to show: 
(i) that over the past 10 years populations that clearly show invasive-
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type age structure have become established; 
(ii) that, contrary to data obtained when Cortaderia sp. was first planted 
to stabilize mine dumps, establishment from seed is now significant; 
(iii) seed germination and seedling establishment now occur in seasonal-
ly dry habitats and in situations where they are in competition with 
established plants of other species. This latter pattern of coloniza-
tion does not correspond to that previously described. 
The data are used to show that our understanding of the biology of even 
well known species is very limited. In addition, long term predictions con-
cerning infraspecific taxa, or the potential for populations to become 
dominated by particular morphs can only be made when micro-evolutionary 
as well as demographic processes are known for these populations. 
Grass and tree root distributions in three savannas 
R.J. Scholes 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
The profile root counting technique was used to estimate the vertical 
distribution of grass and tree roots in three sites dominated by Co/ophosper-
mum mopane (Kirk ex Benth.) Kirk ex J . Leonard, Combretum apicu/atum 
Sond. and Acacia nigrescens Oliv. respectively, located in the eastern 
Transvaal. The pattern of root distribution was generally similar in all three 
sites, with grass root density peaking at 50 - 100 mm and tree roots at 
100 - 150 mm. In the Combretum site, on loamy sand soil, 7007o of grass 
roots and 3307o of tree roots occurred in the top 300 mm of soil, while for 
the Acacia site on sandy clay loam the percentages were 58 and 51, and 
the Mopane site on sandy laom 77 and 41 respectively. The relative den-
sities of grass and tree roots varied with above ground proportions of woody 
and grass biomass. Tree roots outnumbered grass at depths exceeding 
500 mm (Mopane), 600 mm (Combretum) and 850 mm (Acacia). 
Regulation of the light driven phase of diurnal stem con· 
traction in Ficus retusa 
K.H. Schutte and H.A. Veldhuis 
Department of Botany, University of Cape Town, 
Rondebosch 7700. 
The initial part of the daily stem contraction in a woody plant is a light 
driven reaction. This phase is very light sensitive; changes in light intensity 
resulting in altered rates of stem contraction. In the field, measurements 
indicated that a fixed quantity of light was required to complete this light 
driven reaction (Pro tea repens (L.) L., Ficus retusa L., Carica papaya L.) 
To critically test this observation, Ficus retusa was investigated under 
controlled conditions and the effect of long and short photoperiod as well 
as high and low light intensity was investigated. Experimentally, it was shown 
that the photoperiod determined the magnitude of the response and that 
the response was greater under long photoperiods. Secondly, the intensity 
of the light source modifies this response to a lesser extent. 
Any conclusions drawn from the field measurements must take 
cognizance of these effects. 
The Eastern Transvaal escarpment - a mycologist's 
paradise 
R.C. Sinclair and A. Eicker 
Department of Botany, University of Pretoria, 
Pretoria 0002. 
During the course of studies aimed at expanding our knowledge of the oc-
currence and distribution of the Hyphomycetes, both freshwater aquatic 
and terrestrial, a very unique and prolific habitat is being acknowledged 
here. Aside from the known abundance of macroscopic fungi present, the 
forests of the Eastern Transvaal escarpment at Mariepskop have provided 
an impressive list of new recordings of Hyphomycetes for South Africa 
as well as many new genera and species . Among the new taxa from this 
habitat thus far in print are Lemkea sphaerospora gen. nov., and sp. nov. 
Chloridium transvaalense Morgan-Jones & Sinclair, Dendryphiopsis bisep-
tata Morgan-Jones & Sinclair, Guedea ovata Morgan-Jones & Sinclair, 
Paradendryphiopsis anomala Morgan-Jones & Sinclair and Parasympodiella 
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africana Morgan-Jones & Sinclair. The ecological and economic implica-
tions of these finding are discussed. 
Alcohol dehydrogenase activity and flood tolerance in 
African tree species 
J.G.C. Small, A. Saayman and G.K. Theron 
Department of Botany, University of Pretoria, 
Pretoria 0002. 
No alcohol dehydrogenase (ADH) activity was detected in the roots of Rhus 
lancea L.F., Combretum erythrophyllum (Burch.) Sond., Ziziphus 
mucronata Willd., Syzygium cordatum Hochst, and Olea europaea L. 
Short-term flooding caused a marked increase in ADH-activity in the roots 
of Kirkia acuminata Oliv., Acacia mellijera (Vahl) Benth., Acacia karroo 
Hayne and Rauvo/fia caffra Sond. The results are discussed in terms of 
natural distribution of these tree species and modern theories on flood 
tolerance. 
The role of soil water availability on the spatial pattern of 
Acacia tortilis 
T.M. Smith and P.S. Goodman 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001 . 
The role of competition for water in the spacing of woody plants in arid 
and semi-arid systems has been suggested by various authors. However, 
few studies have attempted to relate differences in spatial pattern within 
a species over an environmental gradient. The objective of this study is 
to examine the relationship between spatial pattern and soil factors influenc-
ing moisture availability for A. tortilis (Forsk.) Hayne communities within 
an area of homogeneous rainfall. 
The st udy was conducted in the Mkuzi Game Reserve. Ten sites were 
chosen to represent the range of soils on which A. tortilis is the dominant 
species. Soil samples were taken from each site and used to calculate 
Available Water Capacity (A WC). Nearest neighbour analysis was used 
to determine the spatial pattern of trees on each site. Results of the analyses 
show that A. tortilis is regularly dispersed on all ten sites. Likewise, linear 
regression analyses show a significant positive relationship between the com-
bined size of nearest neighbour pairs (A. torti/is) and the corresponding 
distance between the pair. Both results suggest competition as an impor-
tant factor in the spacing of A. forti/is . When the results of the nearest 
neighbour analyses were compared with the values of A WC for each site, 
a positive correlation was found between A WC and the slope of the regres-
sion between combined size of nearest neighbour pair and their correspond-
ing distance. This relationship between potential water availability and site 
productivity for A. tortilis suggests that the observed competition among 
trees is for water. 
More fynbos phenology 
J. Sommerville 
Department of Botany, University of Cape Town 
Rondebosch 7700. 
The phenology of certain coastal fynbos species was investigated in rela-
tion to water and nutrient levels. Data were collected on soil and plant 
phosphorus, soil and plant nitrogen, litter production and decomposition, 
soil and plant water potential, root depth and phenology. The data thus 
far do not provide conclusive evidence that nutrient availability is the cause 
of the summer growth observed in some species. However, there appears 
to be some correlation between root depth and growth season; only species 
with extensive root systems exhibit summer growth. Summer growth may 
also be related to high temperature and light requirements which have not 
been investigated as yet. 
Soil nitrogen mineralization in a coastal fynbos succession 
W.O. Stock, O.A.M. Lewis and N. Allsopp 
Department of Botany, University of Cape Town, 
Rondebosch 7700. 
S.-Afr. Tydskr. Plantk., 1983 , 2(3) 
The 'tightening' of nutrient cycling with community succession is thought 
to be a feature of terrestrial ecosystems and some evidence to support this 
hypothesis has been supplied by Rice and Pancholy in 1972 when they sug-
gested that as succession proceeds so nitrification is inhibited . 
This mechanism for the conservation of nitrogen within the system has 
been investigated in a coastal fynbos succession after fire. Soils of a 20-year-
old fynbos community were studied and no seasonal accumulation of 
mineral nitrogen in the field was apparent. After a fire a nutrient flush 
was detected involving nitrate accumulation, probably owing to increased 
rates of nitrogen mineralization or to reduced uptake of nitrogen. Incuba-
tion studies on soils collected prior to the fire show similar rates of 
mineralization to the soil sampled two days after the fire. 
A study of three Pro tea repens (L.) L. stands of different ages revealed 
that nitrification occurs throughout the successional sequence and is related 
to the quantity of organic nitrogen present. 
Pre- en postprosessors vir sistematiese houtanatomiese 
navorsing 
J.P.J. Swart 
Departement Houtkunde, Universiteit van Stellenbosch, 
Stellenbosch 7600. 
Die grootte en aard van die beskikbare, botaniese prosessors noodsaak dat 
dit tans net op hoofraamrekenaars, en hoofsaaklik in bondelmodus, 
beskikbaar is. 
' n Preprosessorprogram in die interaktiewe omgewing van 'n minireke-
naar is ontwikkel, waarmee al die verwerkingsparameters en -kondisies in 
'n volledige prosessortaakstroom voorberei kan word. 
'n Postprosessorprogram vir die databasis wat gebruik word maak die 
visuele voorstelling van data moontlik, bv. verspreidingskaarte. 
Kommunikasie tussen houtanatoom en prosessor is aansienlik verbeter 
en vereenvoudig, hoofsaaklik weens die moontlikhede en opsies wat 
beskikbaar raak in 'n interaktiewe omgewing. 
'n Vergelykende anatomiese studie van die wingerdloot 
(Vitis spp.) 
J.J . Swanepoel, C.J. Orffer en A.C. de Ia Harpe 
N.I.W.W., Privaatsak X5026, Stellenbosch 7600. 
Materiaal van twaalf cultivars en/of kruisings van vier Vitis spp. wat alge-
meen in Suid-Afrikaanse wingerdbou aangetref word, is tydens twee 
fenologiese stadiums (veraison en na-oes) op drie internodiumposisies van 
die loot (apikaal, middel en basaal) ingesamel. Ses-en-vyftig morfologiese 
en anatomiese kenmerke (kwalitatief sowel as kwantitatief) is bepaal en 
by die numeriese evaluering, waar drie stat istiese analiseprogramme benul 
is, gebruik. 
Die kleinste intra- maar grootste intercultivar variasie word by die mid-
del internodium aangetref. Sekondere floeem- en peridermkenmerke !ewer 
' n belangrike bydrae tot die klassifisering van spesies en cultivars van 
Europese- en Amerikaanse herkoms, terwyl kruisings 6f 'n intermediere 
posisie t.o. v. hul ouers inneem, 6f met een spesie-ouer groepeer. 
'n Sinoptiese sleutel, waar materiaal aan die hand van die tien belangrikste 
geselekteerde kenmerke gefdentifiseer kan word, is opgestel. 
Anatomical studies of hygrophilous sedges of the 
Witwatersrand 
S. Sym 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
F. Getliffe Norris 
Department of Botany, University of Natal, 
P.O. Box 375, Pietermaritzburg 3200. 
During the course of an anatomical survey of hygrophilous members of 
the Cyperaceae on the Witwatersrand, attention was focussed on the 
phenomenon of Kranz anatomy which has three expressions in this fami-
ly. Eight new records of the chlorocyperoid type of Kranz syndrome were 
revealed but two cases were given special attention as they exhibited 
enigmatic features which could be indicative of Kranz anatomy and possibly 
S. Afr. J. Bot., 1983, 2(3) 
of C4 photosynthesis. These anomalous forms were found in Scirpus burkei 
(C.B.Cl.) Schinz and Fuirena pubescens (Poir.) Kunth and were examined 
at both light and electron microscope levels. A third special case is 
Juncellus /aevigatus L. where the distribution of Kranz and non-Kranz 
bundles clearly demonstrates flexibility in the expression of ana tomical 
features. 
Die tipe-seksie van die genus Pelargonium 
J.J.A. van der Walt 
Departement Plantkunde, Universiteit van Stellenbosch, 
Stellenbosch 7600 
Baie van die 24 spesies van die seksie Pelargonium is aromat iese st ruike 
en die voorvaders van bekende tuin- en potplante. Die meeste spesies groei 
in vogtige, bergagtige habitatte in die suidwestelike- en suidelike Kaapprovin-
sie. Tydens die biosistematiese ondersoek van die seksie is die uitwendig-
morfologiese-, anatomiese-, stuifmeel- en chromosoomkenmerke van die 
spesies bestudeer. Op grond van hierdie kenmerke kon die seksie in subsek-
sies verdeel word, en die moontlike filogenetiese verwantskappe aangedui 
word. Dit blyk dat die seksie Pelargonium een van die primitiefste seksies 
van die genus is. 
Die taksonomiese waarde van blaaranatomie in die genus 
Ficus 
J.V. van Greuning 
Departement Plantkunde, Universiteit van Pretoria, 
Pretoria 0001 . 
Die blaaranatom ie van suidelike Afrikaanse Ficus-soorte word bespreek. 
Die uitbeelding van die epidermis en mesofi l blyk waardevol te wees vir 
die omgrensing van taksons op subgeneriese vlak. Anatomiese kenmerke 
van blare is ook nuttig vir di e identifi sering van spesies, vera! wanneer slegs 
steriele materiaal beskikbaar is. 
Cytokinins, seed development and germination 
J. van Staden 
Department of Botany, University of Natal , 
P.O. Box 375, Pietermaritzburg 3200. 
High concentrations and a great diversity of cytokinins have been detected 
in developing seeds. To date, however, our knowledge about their func-
tion in the developing seed remains unclear. Attention is given to the question 
of cytokinin transport into these seeds, the possibility of them being syn-
thesized within the developing propagule, and their metabolism and/ or 
utilization during the developmental processes of the developing seed. 
The metabolism of 6·(2,3,4-trihydroxy-3-methylbutylamino) 
purine applied to soybean callus 
J. van Staden 
Department of Botany, University of Natal , 
P.O. Box 375, Pietermaritzburg 3200. 
6-(2,3,4-trihydroxy-3-methylbutylamino) purine applied to soybean callus 
is apparently metabolized slowly. After 48 h only one peak of biological 
activity which co-eluted with the applied cytokinin was detected. When 
the callus was incubated for 28 days on a medium which contained 10 - 5 
mol dm - 3 THZ, three peaks of biological activity were detected. The most 
active peak was suscept ible to KMnO. oxidation and co-eluted with zeatin 
on a Sephadex Lh-20 column eluted with 10% methanol. 
These results seem to indicate that THZ is metabolized to zeatin by soy-
bean callus. This could explain why zeatin and its oxidation product are 
equally active in the soybean callus bioassay. The possibility of zeatin be-
ing the active compound responsible for the cell division response is 
discussed. 
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Hervestiging van gras deur middel van saadpille - 'n idee 
J.J.P. van Wyk 
Departeme nt Plantkunde, Potchefstroomse Universiteit vi r C.H.O., 
Potchefst room 2520. 
Aangesien grassaad relatief klein is, is die voedselreserwes in die saad uiters 
beperk. Derhalwe sterf 'n groot persentasie kiemplante af, voordat hulle 
van hulle eie wortelstelsels kan leef. 
Die idee met die saadpi l is om bykomende voedselstowwe te voorsien 
om die beperkte reserwes in die saad aan te vu l, en dus 'n vestigingsmedium 
te voorsien. 
Houtanatomie van Eugenia spp. (Myrtaceae) in suidelike 
Afrika 
A.E. van Wyk , P.J. Robbertse en P.D.F. Kok 
Departement Plantkunde, Uni vers iteit van Pretoria, 
Pretoria 0002. 
Die anatomic van 56 houtmonsters verteenwoordigend van II suidelike 
Afrikaanse Eugenia s.str.-spesies is ondersoek met klem op die taksonomiese 
waarde van kwalitatiewe en kwantitatiewe kenmerke. 
Kenmerke wat by die meeste eksemplare waargeneem is, slu it onder 
andere in: hout difuus-poreus; vate uitsluitlik a lleenstaande; perforasieplate 
enkelvoudig; beklede stippels van houtvatelemente van Van Vl iet se tipe 
B; tragei"ede en vasisentriese tragei"ede; veseltragei"ede met beklede stippels; 
aksia le parenchiem apotrageaa l; sta le hete rogeen tipe l en ll; straal-
houtvatstippeling klein en rond; gekamerde aksia le parenchiemselle met 
prismatiese kristalle omsluit deur ' n dik gelignifiseerde skede; intrasellulere 
tannienneers lae; styselkorrels hoi; geen sigbare onderskeid tussen kern- en 
spinthout. 
Murgvlekke was soms teenwoordig en beperkte vergomming van die 
murgvlekparenchiem gee aanleiding tot die vorming van gomstra le. 
Kristalhoudende selle in die murgvlekke stem met soortgelyke selle in die 
sekondere floeem ooreen . 
Die houtanatomie van die ondersoekte spesies stem grootliks ooreen met 
die van Eugenia spesies in ander werelddele en versk il opvallend van die 
van Syzygium. Geen kenmerk of kombinasie van kenmerke wat diagnosties 
is op spesievlak, is gevind nie. Kenmerke wat wei handig kan wees om tussen 
spesies te onderskei, is gemiddelde vaatdeursnee en afwesigheid van tan-
nien in vaatstraalselle. 
Carbon fixation by the achlorophyllous Mystropetalon 
polemannii 
J.H. Visser 
Department of Botany, Universi ty of Stellenbosch, 
Stellenbosch 7600. 
From previous work it has been suspected that the achlorophyllous root 
parasitic Mystropeta/on thomii Harv. might fix slight amounts of C02 . 
Incubating tissue slices of M . polemannii Harv. in NaH 14C03-solutions, 
resulted in the appearance of labelled malate and oxaloacetate among others, 
indicating the possible involvement of malic enzyme, pyruvic carboxylase 
and/or phosphoenol-pyruvic carboxykinase . 
The occurrence of such carbon fixation reaction(s) in 'holoparasites' 
would seem to render them less host dependent than hitherto envisaged. 
An anatomical and ultrastructural investigation of the 
primary haustorium of Alectra orobanchoides 
J.H. Visser and I. Dorr 
Department of Botany, University of Stellenbosch, 
Stellenbosch 7600. 
In the attachment of the root parasitic Alectra orobanchoides Benth . to 
its host, a well delineated transitional zone between host and parasite can 
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be distinguished, and is traversed by numerous xylem as well as phloem 
strands. In this region too, a prominent 'hyaline body' can be discerned . 
This body consists of thin-walled parenchymatous cells with conspicuous 
intercellular deposits which sometimes also occur intracellularly. Based on 
its positive reaction with silverproteinate and its hydrolysis by pepsin, this 
deposit has tentatively been identified as glycoprotein. From our observa-
tions it would seem likely that this material is derived from numerous dic-
tyosomes as coated vesicles migrating towards and fusing in the intercellular 
spaces, but also between the plasmalemma and cell wall. Indications are 
that this deposit disappears possibly to be re-utilized. 
The active involvement of the hyaline body in the transfer of metabolites 
from host to parasite would seem likely, but needs to be confirmed. 
Ultrastructurally the cells of the hyaline body seem to be metabolically highly 
active. 
Coupled pH and oxygen oscillations in the environment of 
a kelp (Ecklonia maxima) 
M.C. Wentzel and K.H. Schutte 
Department of Botany, University of Cape Town, 
Rondebosch 7700. 
Small Ecklonia maxima (Osbeck) Papenf. plants were grown in a closed 
system under artifical conditions in the laboratory. The pH and the oxy-
gen tension of the sea water were continuously monitored and the changes 
which occurred in light and dark were studied. 
In the light there is a clearly defined oscillation in both pH and oxygen 
tension. The oscillations have a period of approximately 15 min. Both cycles 
are in phase. 
When the light is switched off, oscillations cease, but photorespiration 
can be demonstrated. 
There is clearly a feedback control mechanism linked very closely to the 
process of photosynthesis in E. maxima. 
S.-Afr. Tydskr. Plantk. , 1983, 2(3) 
The influence of the application of different concentrations 
of nitrogen on the growth and development of Digitaria 
eriantha var eriantha. 
M.M. Wolfson and C.F. Cresswell 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
Digit aria eriantha Steud. subsp. eriantha plants were grown on acid-washed 
sand in the phytotron, under controlled environmental conditions. Dur-
ing their growth some plants received no nitrogen, while others were treated 
with Long Ashton medium containing 50, 200 and 400 mg dm - 3 nitrogen 
as nitrate or ammonium nitrogen respectively. The following parameters 
were monitored monthly: morphology; leaf area; fresh and dry mass of 
the different components i.e. roots, stems and leaves; photosynthetic rates 
and chlorophyll content. 
The form and concentration of nitrogen supplied had a noticeable in-
fluence on the morphology and growth of the plant. Plants receiving low 
concentrations of nitrate nitrogen and nitrogen in the form of ammonium 
produced basal tillers only, while those treated with higher concentrations 
of nitrate nitrogen produced basal tillers initially but subsequently, the main 
stem developed at the expense of the basal tillers, producing secondary bran-
ches which developed adventitious roots. Whole plant dry mass 
measurements showed that the low nitrate nitrogen and ammonium 
nitrogen-treated plants experienced a limited growth period, whereas the 
growth of the plants receiving 200 mg dm - 3 and 400 mg dm - 3 nitrate 
nitrogen was enhanced . A similar pattern was observed in leaf area 
measurements. 
Chlorophyll content readings were very variable and it was not possible 
to establish any particular trend. 
Photosynthetic rates, measured monthly on the second leaf from the 
meristematic tip of the main stem, reached their maximum level in all 
treatments after three months, declining in the later months. It would ap-
pear that photosynthesis was more efficient in plants with smaller leaf areas. 
The rates recorded were low, particularly as anatomical studies showed 
that the leaves possessed a typical c.-type anatomy, with a single bundle 
sheath . 
